§ 


— - JOURNAL 

oe OF A : 
_ THE PHYSICAL SOCIETY 
| OF JAPAN - 


Being a continuation of “ Proceedings of the 


- Physico-Mathematical Society of Japan” 


\ 


so 
4 


: 2 | Ss Volume I. 3 
1946 — 


cds SNS Soho Ub au) 
yO ae 


SALT = 
~ 


I et \aii eae 
ae 


ea aOR Rete NE PEE Ne NEON NY AON REM Pa Ps 
/ 


ee _, Office of the Society : 


; 
i; 


' Facalty of Science = Tokyo Imperial University 


es. 
} 


ve 1877, if society ‘of mathematicians was tabbed in 1 tol . 


Later, in ‘1884, the scale of the society. was enlarg geil so i) as to includ 


hysts and astronomers nee and ‘the oe was s called ie 


che so : Japan” ” in 1919, me ‘new name c being he Phys s 


resent i sodets, was ‘given the | name The Physical Soviety oe re 


* ; 
& ay ‘the: ane ae ae of ee Mathe nti 


CONTENTS. pe 


x Tut eyeale : 5 ae : eo : Phe Be ge a 
_Rtuyosi OKAZAKI: Refraction and Faraday Effect of Rate Earth Ions in Aqueous ares 
- Solutions. Seeacsieccers evens mistataieteiaate rie sis aie chesais'a/a-c)inlo’ oie ais siisipivic setls qeiote Ree see ie Ga ecg 1 es 
"-Harunobu SawADA ! £ ‘Statistische pone de Pertenece fee eeceeeens 3 


"Tadao Horie: Barid. Spectral Intensity Distributions in, Electrodeless Rie Dis. 
ees charge’ of Ultra-short Wave. Study on OH Band.  vreessereereteceeeceeeeeneseeeeee 6: | 


f 


b | Haziia Kawamura: On the Bverporation of Oxide Cathode. - EE Bhat ee soe 8 


: pleshi 0 Yamanovct and ‘Aveo MEMES: : On’ Atomic e Pacey Levels. of: pl 
ifs Configurations. -- et encacees Stee ex apasten spss scendemaagstes -ayanneeas staereescesscctevenessesee | 


] junsaku ARAKATSU, Sakae Sumizu, ‘Terukazu HanaTAnt and Jiro Muto: ° 
_ Cloud Chamber Observation of Photo- alpha Particles Produced by 17 MeV > 
Gamma Rays. he ae eoeeind Sos eeeessececeasane bicdundsdeapatecseeachGauss eveupnivedvcecteud BA . 


Kazuzi ‘Hasuimoro : On the Photd-electric Quantum Efficiency of Geiger Mueller 
= _ Counters for X- Ray Intensity - Measurements, Sareea ier seers eeeeeees tet eeeeeensees 3 vee 


SHORT NOTES e ~ it a, 
| 3 


ty 


Tutomu Tanaka, Hirobumi Oura, Ties Murakami and Takio Misnonie On the Spectruth 


4 of the Solar Corona ‘at the ‘Total’ Eclipse in 1943. I. On the Coronal Lines. steses 2030) 
utomu” TANAKA; Hirobumi Oyra, Tosio Murakami and Takio Myrunosu =. On the: 
4 Spectrum ‘of the Solar Corona at the Total Eclipse in 1934 II. On the Continuous > ae 
~ Spectrum,-::++- ++ RicliXe oialeen sietate stalsia tarp ais on oGeee wa Teale elie aie aieide niko Wn'elciujelo's bisie encin.e pialdielasioeaieserne ie ume etee Pee 
utomu. Tanaxa, Zyun Kv asta and Kenji Konpo : Solar Limb Effect of Spectral Lines in 
Bare Al Prominence Obserbed at the Total Eclipse in 1941. serininennasanenne BL 
é Yosh Kaxweut : 3 On * ei coeeaic Effect of Rochelle Salt Crystals. Steep eeees ees seit Bd 


Author Index to Volume I. 


Page 
AmemIva Ayao and Yamanoucu Takahiko: On Atomic Energy tec of pl Configurations.-- -18 
Araxarsu. Bunsaku, Suimizu Sakae, Hanatani Terukazu and Muro Jiro: Cloud Chamber 


oe Observation of Photo-alpha Particles Produced by 17 MeV Gamma Rays, -+:-tre+:-*1*7+s 24 
Hinarany Terukazu, Araxatsu Bunsaku, Suimizu Sakae and Muzo Jiro: Cloud Chamber 
Observation of Photo-alpha Particles Produced by 17 MeV Gamma Rays. © erer+s-+sterre--0- 24 
Hasumoro Kazuzi: On the Photo-electric Quantum Efficiency of Geiger-Muelle® Counters 
for X-Ray Intensity Measurments. ----------- cee ces peveesteccorseecstucseeeret secre sec tenrttcecewevecssenaates 26 
Hortr Tadao: Band-Spectral Intensity Distributions in Electrodeless Ring Discharge 9h a 
Ultrashort Wave. Study on OH Band. --:1re+eestescseceeceerereecersescersescenany gaeeecs Re hte atunwee Ga, 
» » Kaxrucnt Yoshinobu: On the Piezoelectric Effect of Rochelle Salt ioe sett eeeneeentereeres 31 
apt ete bark a Hazimu: On the Evaporation of Oxide Cathode.-+--+++++s+--+:ssereeseeseecenctrcansasentnes 8 
 Koana Zyun, Tanaka Tutomu and Konno Kenji: Solar Limb Effect of ‘Soars Lines in 
a Praminence Observed at the Total Eclipse in 1941,-:-:--- } sep eived eobees qeedes secs govacmumead Sige vip eine 31° 
$ Koxpo Kenji, Tanaka Tutomu and Ko4na Zyun: Solar Limb Effect , of Spectral Lanes in 
a Prominence at the Total Eclipse in 1941, Risk colds Saab acacas® pa cued serebs caneal seamed sem aceceecteeeteenees 81 
_ Mirunosu Takio, Tanaxa Tutomu, Ovra Hirobumi and Morac ani Tosio: On the Spastoaee 
* me of the Solar Corona at the Total Eclipse in 1943. ; ; é 
< JI. On‘ the Coronal Lines.:: Waseca ceneenreecentecnsnsescessenecaratcasoascs tied owed v0d'Ve rp ed eave pean , --30 
et ME II. On the Continuous Spectrum, -er-ss-ecseecenseceeeretceerenrecseresenenterees cence encnecer tas 30. 
ee Shizuo and Urpa Ryuzo: On Polymorphic Change of BaTiQsg, -+-+-+++-+-----+-seesee eee 1.32 


_ Murakami Tosio, Tanaxa Tutomu, Ovura Hirobumi and Mjrunozu Takio: On the Spectrum 
of the Solar Corona at the Total Eclipse in 1943, 


t?-On. the’ Coronal | Lines: shes > sneness ee csneetee-baycnonns bigs adr aeciseceteteene seeecergeeceecer eee BO 
F Il. On the Continuous Spectrum. | --+++++++-+- o0 bes Seaveveeecavesnscnccvces succeevesseapessetges=oea(hy 
~ Moro Jiro, Araxarsu Bunsaku, Sumizu Sakae and Hanarant Terukazu: Cloud Chamber 
a Observation of Photo-alpha Particles. Produced by 17 MeV Gamma Rays. -*++r-++-- eee DA 
~ + Nogami Mokitiro : Note on the Scattering of Neutrons by sHet. ---+:scece-seseeecersetsecceeseeeeneee DD 
= \ Oxazaxt Atuyosi: Refraction and Faraday Effeet of Rare Earth’ Ions i in Aqueous Solu- 
; “tions. Bila aeicnath cube Vebla se scsleseknenweys vied rinedccedestauabesekslecelege vovaukemetenwnicleeubipy es gi Scorer ee ote ngs eases neeniae nme ye 
Ovra, Hirobumi, Tanaka ‘Tutomu, Murakami Tosio and Mirunosu Takio: On the Spectrum 
SS ie of the Solar Corona at the Total Pore in’ 1943, rk * 
erg . I.- On the Coronal Lines. - sseesee co ncangie canadassavesatonse fuanbelneisdiseernead at aean aaa | 
ad 7 “ 1 On the Continuous He Se OOO tee covesencenesconecesseceececcoceve aj Save beeasbu anna +30 
ws Sawapa Harunobu: Statistische Forschung der Burktintmensnroenpe seteee ben geteeceeneneenes ae eee ene 3 | 
ae Savama Yosihiro: Vapour Pressure of the Caesium-Oxide Photocathode,  --+cs:-+++eecereeeeee 1-13 - 
_ Suimizu Sakae, Araxarsv Bunsaku, Hanaranrt Terukazu and Muro Jiro: Cloud Chamber 
cory Observation of Photo-alpha Particles Produced by 17 MeV Gamma Rays. ao /ajheeimaeiD 24 
ay “Tanaxa Tutomu, Oura Hirobumi, Murakami Tosio and Myrunonu Takio: On the Spectrum 4 
hes ‘of the Solar Corona at the Tatal Eclipse in 1948. © °'\ ‘ 3 
I. On the Coronal LANG, hove cn cnasvavpagederssitesctelens See eeenes eet ge EER he eee : wee 80) 
5 Il. On the Continuous Spectrum, wePe vases nee cutatecn stots fa cdenainoccovbasesacenapeaseenenee Pee 
Tanaka Tutomu, Koana Zyun and Konno Kenji: Solar Limb Bffect of Spectral Lines in Be 
a Prominence Observed at the Total Eclipse’ in 1941, Reletierlead bedeletitne xcuilaliaectea es 05 vee torus seeees 31 


Urpa Ryuzo and Mivaxr Shizuo: On Polymorphic Change of BaTiO;, 


Yamanoucui Takahiko and Amemiva Ayao: On Atomic edd Lewes of p'l Configura-_ 
~ tions. Pore cee eres cencen re esnr ee rece seuss eesaaecescesseeres sereoteesvacvetees cutter ciecscsreneeticare 


| Physical Institute, Faculty of Science, 


“4 1. REFRACTION. 


The specific ‘refraction R’ of a a substance is 
‘defined. Eby ithe formula)" \; 


ee 


“ Beactive: ieee or the light of the wave- length 
The molecular refraction oie of a solute in 


oR: TR Ry =the- -specific rebachinds of 
__. the solution, the | 
& tae solute, respectively, 
ee he s,. ©, =the’ grams of the solvent sna the 
. ' ; solute in 1 gram of the solution. 

rs We now make use of*the data for the re- 
fractive indices ‘of aqueous solutions of rare 
earth salts reported by Slack. Reeves and Peo- 
ples) (CeCl, for 15893A at 26~30°C) and Mason, 
Hickey and Wilson®), (PrCh,, SmCl,; and cone 


C). Inth ite Socal viet of fe specific semen 
y means of the formula (1), we must take for 


1; a haioos at 20, and ‘Mason Hickey and 
Vilson’s does not inform of. those for /Prdl; 
solutions - and for the highly concentrated so- 
lutions of EuCl;, ‘we use Mason’s data) for these 
solutions at 25°C, ‘For pure water at 25°C we 
assume the value “$,= 0.99707 given in Inter. 

tional Critical Tables Vol. Ill. The results of 

dE lations for molecular refraction R, show 
nat the R,-value of CeCl; for 2 5898A is nearly 
ea of the concentration c expressed in 


Refraction a and F xradas Effect of Rare 
. Earth Ions in Aqueous Solutions. © | 


By ‘Atuyosi- OKAZAKI. 
‘BRectived December 22, 1943. ) : { 


: ‘ration for all the wavetenane’ used. ‘The 


_ States, given in Table I, is obtained | y graphi 


~ SmCl, and EuCl, in dissociated states ce 


. spectral region under investigation. 
; 


solvent and the | 


Ste : = 
ke eant CeCly: | PrCly ‘SmCl 
6438. 30.50 29.45 
6362 30.60 oY 
5893 _3L9 (30.60) 29.50 
5461 30.70 29.65 | 
5086 30.60 29.70 NM 
4811 : ck i 


the rare earth ions Ce+++, Pret, Smt+++ 


‘lengths in the range extending from J 81314 to. 
| ABTIOA. Hence we have the a. -values Bf 4and | 


Kyusye Imperial oe Hukuoka. = 


R 
_walue corresponding to C=0 i.e. in dissociate 


extrapolation in the C—R, curve which isa - 
‘nearly straight line for all the chlorides: and for — 
all the wavelengths. The R,-values of PrCl;, 


slightly with increasing wave- lengths 


Table L = : 


ay oe values at infinite dilution, 


Ancien ding to Fajans the molecular reff 
Ry of an electrolyte in dissociated State is giv 
by the sum of the refractions of the compo 
ions. ‘Thus we can determine the refractio 


nies 
Bo 


Eut++ for 25893A in aqueous -solutions 
the #,-values of their chlorides) in infinite. 
tion and the value 9.060) of ionic refractio 
Cl-, as shown) in Table IL. Roberts, Walla 
and Pierce) have determined the Re -values — 
Ce.(SO,)5 and La;(SO,); at 18°C for the wav 


Table II. 


Tonic refractions (D-lines) in aqueous solutions, 


Lat+++ 


Cet++ 


Prt+t++ Smt+t+ But ++ i ey 
1.30(F) | 3.62(R) | 3.420M) | 2.320) 2.380) Nat 
4.72(S) ; 


2.48(22) 


k * 


'The letters F, R, S and M indicate that the — 
values come out from the data given by Fajans, 
Roberts, Slack and Mason, respectively. Siest 


wd 


magnetic rotation which is treated in the fol- 


' Aowing section. 


< 


2. FARADAY EFFECT. 


bo 


The specific rotation constant (D) of a sub- 


stance is defined by the formula 
TOY 
3 | PN Sint OP 
where © is the Verdet constant (in min. per 
em. gauss) for the wave-length 4 (in em.). The 
molecular rotation constant @ of a solute in 
aqueous solutions is computed by means of the 
_ formula 


a 


Perec wee e server ese eenees 


qr == CD) =eD ahs 


‘in which oon CD) ot CD:) are the. specific 
rotation, constants of the Solution, the solvent 
_and the solute, respectively. 
Roberts, Wallace and Pierce(9) have determin- 
ed the rotation constant (D,)/4? of La:(SO,)s 


and Ce:(SO,); at 22°C. for the wave-lengths 


* extending from 13128 A to 25780 A. They have 


investigated one dilute solution of; 1007,=2. 663 
for La2(SO,); and three solutions of 1007, = 10.356, 
7.242, 4.378 for Ce,(SO,);, and have found that 


- the (D33/2*- -value of Ce:(SO,); is nearly indepen- 


f dent of the cdncentration. 


We therefore take 
it for granted that their obtained values represent 
as well those formearly infinite dilution and thus 
Obtain the molecular rotation constants of these 


sulphates at dissociated states, which are given 


in Table III. The @-values for 25893A ‘are 
aie by graphical extrapolation from the 
—4 curves. 
ibien, Hickey and Wilson“ have also deter- 
mined the rotation constant (D;)//? of PrCl,, 
 SmCl; and EuCl; in aqueous solutions at 25°C 


_ over the range 44811~6438A. Therefrom: we 


_. obtain the @;-values of these chlorides, 


7 eee: see aera - Atuyosi OKAZAKI. 
~ 49.11 of these sulphates for 45893 A ‘by graphi- Table IL...” 
eal extrapolation, and obtain the values 3.62 and Sak esi (S0.)s and Ce,(SO.)s ; 
2.48 as the ionic.refractions of Cet++ and A dn so nin Gente 
_ Lat+++ by assuming the refraction value 14.72) ° : 
- of SO,-~-, while Fajans® has given the value a in AL Lax(SO2)s CexlSOu)s 
1:89 for the refraction of Lat++, These values ~~~ 4s (= 2a) ee (103) = 
_are also included! in Table Il. The value 3.62 5780 |. saa — 104 
' (R) seems ‘to be more reliable than 4,72 (S) as 5461. | — 3.1 —I0o7 
the ionic refraction of Ce+++, while the value 4350 je —4.5 —129 ~ 
2.48 (R) more reliable than 1.39 (F) for Lat+++ if ” 4047- 4-58 —140 
‘we take the experimental accuracy into account. 3652 Ewe — 164 
From Table II it is found that the iong Cet++ 3341 Tg corn — 2G: 
and Prt+++ have greater refractions than Lattt, 3128 re —6.7 b 265 
‘Sm+++ a ea just as is the case for the eo i 


Slack, Reeves and Peoples’) have measurec 
the refractive index x (26~30°C) and the Verdet 
constant © (20°C) for the wave-length 25893 A 01 
OeCl;, solutions. Making use of these values we 
can compute the @-values of CeCl, by means 0: 
the formulae (3) and (4). 

The 4,-values of CeCl, SmCl; and EuCl. 
decrease with increasing concentration, while 
that of PrCl; is nearly independent of the con 
centration. The values corresponding to C=( 
given in Table IV are obtained by graphical ex 
trapolation in the C—@, curves which are nearl; 
straight for all three electrolytes. 

; ; ; 


Table IV. ° 
o&-values of rare earth chlorides 
(in ne min. cm?). 
~~ Salts| ; 
Ain A~| CeCls ¥ PrCls SmCl; EuCl; 
6438 35.8 9.55 8.757 
5893 —40 (—36.5)* | 9.05 7.80 
5463 —37.0 9.37 7-63, 
5086 — 38.4 9.20 . 7.60 
481 I / 7. 53 


* Determined by graphical interpolation in the 
o&2—A curve, 


It is seen from Table III and IV that ‘the, 
values of Las(SO,)3, Cee(SO,)s, PrCl;, SmCi;, anc 


EuCl, at infinite dilution tend to increase witt 


increasing wave-lengths. EN mae 


In previous papers!8) we. have found that’ ‘thé 


.molecular ‘rotation constant ds of’ an electrol ) 


at infinite dilution is given by the sum of 
rotation constants of the component ions, < 


( 
have determined the rotation constants of 
ions for 25898A jn aqueous solutions. © Using 
the values of the ionic rotation constants! | 
Cl- and S0,-- given in a previous paper a 
the @.values of the rare earth salts at dis 
states obtained above, we get the values 


_ 
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Pr+++ 


“Statistische Forschung der o 
if o : Barkhausenspruenge. Cee 


Von ‘Harunobu SAWADA. Bats ey 
Bhi - Fusi- Denki Seizo KK CELE Ske Msidc 
Seay en ingens am. Dézember ary 1943.) 
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a “HINLEITUNG. ao aah 


wie in, der Tabelle I gezcigt, a, ant 
gewickelt. NF Ae, 


| Table I. Sacha 


; ie Palle. ‘ped. die eae eualieen ba 3 
eae wurden. mit Verschied- Spulenlange mm) 1,2 
Windungszahl pave 


6 ,2| 
3 are 


453] “a8 
2 Syn) 71500 


2,0 
1,000 


394 
I 1500) 


4,99 


Der Messverstaerker ist eine R- “CK oncinies i 
type mit der Spannungsverstaerkung, 134 db und — 

« mit Adem linearen Frequenzbereich von 40 bis 

30,000 Hz. Die Spruengsaufnahmen wurden durch Pb 

die elektromagnetische . Oszillograph mit dem 

Vibrator gemacht, dessen linearen Frequenzbe- x 
_ reich ‘von 0 bis 3,000 Hz, Andersseits -wurde es 


— Oo 


4 ’ 


gefunden durch die Kathodenoszillographmes- 


‘sung mit demselben Draht, dass die Laufzeit 


einzelnes Sprungs kuerzer als 10~* Sek. ist. Also 
hat der Vibrator ganz ballistischerweise ausge- 
schlagen und wir koennen die einzelne Aufnahme- 
hohe als die Groesse des entsprechenden Spruengs 
annehmen. ae 


3. MESSERGEBNISSE. 


7 


Die Messungen wurden an zwei Punkte der 


-Hystereseschleife durchgefuelirt. Die magne- 
tische Feldstaerke und ihre ‘Anderungsgeschwin- , 


digkeit dabei sind in der Tabelle II gezeigt. 


Tabelle II. Feldstaerke an Messpunkte. ; 
; Hauptfeld. —~ , 
/ Messpunkt. . augser. Feld, — effekt. Wert, 
ee wt Oe. Oe. \ 
. A 46 —o,80 
B AIS +3135 
Zusatzfeld. 
ausser. Feld, Aenderungsgeschw. 
Oe. - ' Oe/Seks 
2 / —0,190 —0,00530 
+0,119 4-0,00902 


Jel2 Spruengsaufnahmen wurden fuer.die beide 


4 Messpunkte und mit jede Suchspule aufgenom- 


Pf 
Bi 
¥ 


_ Spruenge in der Aufnahmzeit von 0,49 bis 0,63 


Jede Aufnahme enthielt von 69 bis 380 


Sek.. Die erwaehnterweise gewonnene Grossen- 


verteilungen. sind.in dié Abb. 1 gezeigt. Abbildet 


{ 


450 


Grissenyerteilungen 5; 
aS der 
g Garkhovsenspringe a 
“Fh 100+ haiti a. &. 
2s : Suchspulen Lang’ ; i 
5 e 
io Q= {,2am 
.. 34 am” 
* 50 248mm | 


0=32 mm 


9 5 Wan 
Hohe b der Sprungsauinahme 


_ Abb. 1. 
\ 


! 
man mit dieseniiErgebnissen diefZahl {N; der 


_Spruenge, deren ‘Grossen| oberhalb jeder Unter-: « 


grenze liegen, gegen die Suchspulenlaenge 1, so 
kann man eine schoene Regelmaessigkeit' finden, 


cine. es ® 


Harunobu Tee. 


* Verteilungsfunktion 8b) wurden zwei fo rer 


& ain ites 
pa 


\ en ae 


(vol. 1: 


wie in der Abb. 2 gezeigt. Diese Spruengszahlen 
N, machen die Geradengruppe gegen die Spulen- 
lange I und ihre Neigungen zur l-Achse werden 
kleiner mit jeder wachsenden Untergrenze und: 
auch die Schnittpunkte 1 jeder Gerade mit 1- 
Achse verschieben sich nach +/-Richtung. » 


500 


; 


Zahden Np der Bark hausewsprunge 
as ene 


Sechspulewlange t. 


Messpunkt B 


5 
Bese te SaaS ‘ ; oh 


Abb. 2. 


4. ERKLAERUNG. | 


Diese Ergebnisse kann man mit der folgender 
Annahme gut erklaeren. 1) Aendert die aeussera 
Feldstaerke sehr langsam, entstehn dabei zwe 
oder mehr Spruenge niemals gleichzeitig. 2) Dex 
Bezirk hat eine zylinderartige Form mit gleiche 
Schnittabmessung, doch seine Laenge , paralle: 
zur Drahtachse, bildet eine Verteilungsfunktior 
g(p). 8)'Die Spruengsgroesse ist proportionell zw 
solcher Laenge g, womit der entsprechende Bezirh 
in der Snehspule enthielt wurde, doch hat sié 
keine Beziehung zur Lage, die dieser im Drs 
besitzt. 4) Die Dichtigkeit » der Bezirke is 
konstant im Draht ueberall, dermnach ist die Zah' 
der umklappen Bezirke mdx, deren Zentren ‘ini 
Gebiete dx des Drahts liegen. 5} Wenn di 
Spruenge durch den Verstaerker passieren, ver 
winden die kleinere wegen des Geraeusches 
Daher machen nur die Umklappen in solche 
Bezirken, deren in der Suchspule Sie 
Laenge g ueber eine Untergrenze s sind, — 
q>s, die klaren Spruengsaufnahmen. Als 4 


{ 


gewaehlt. ; 
. £.(p)dbat/rexp(<p/nab, p=% 
g:(p)dp=p/r* exp(—p/r)dp, p=2r 

Dann wird die Zahl N; der ip der § 


a 2 5 Ot ee 


r mit. dee Tleenden nee a 


q psir=x (3),, Me=n(l-l). » (4 
den die Formeln 

“4 m= =m exp(— x). ; 
~(h):=1a— -1) bo rae (5) 
‘R= exp(—x)s oa iy o 
= (h)i= r(x? —2)/(x41) J, (5) 


0 Diese Formeln -erklaeren gut die 
Peccpoisss, die Abb. 2, nach g:(p) sowie nach 


er. Tabelle il aeareigt. 


f 
Messpunkt B 
LT, 


: Tabelle. Ill. 
Messpunkt A 
a rmm pmm 
367 1,85 1,85 


230. I,I2. 2,24 


r 


d rmm_pmm 
302 2,70 ¥ 2,70 
(189 1,55 were) 


, dass jede Gnesi nies te eine 

mum besitzt, erklaert sich nur .aus £2(p). 
b unterstuetzt die Messergebnisse alp) als 

rteilingsfunktion der Bezirkslaenge BS 


Po. MAGNETISCHER BEZIRK UND 
ie Feet oceeca terioil is werde allgemein 


mung der -beiden Verteilungen, weil der 
appenvorgang noch nicht ganz klar ist. 
enn wir es annehmen, dass das. ‘Umklap- 
1 von n einem pe eocude nach anders lauft, 


; entsteht ha das Umlappen Seiskentis 
beiden Baden lauft, so Werden diese 


Pabtane Roh man die Funktion £:(b) 
mungsverteilung der Tnnerenspannungs- 


>: mit. die folgenden Parameterwerten, wie. 


arch die _Innerenspannung entschieden. Aber ‘ 
ennen nich: ejnfach schliessen die Ueber- 


- Sehliesslich erreicht Ez einem Grenzwert ur 


_ dieser Bezirk umklappt ploetzlich. Naemlich wird 
die relati 


. Summe der Spruengspausen. ‘Mit dieser Begre 
_zung pore F(t) zu folgende Form, 


INNERENSPANNUNG. mw 


perk ZEITLICHE VERTEILUNG DER 
' BARKHAUSENSPRUENGE. 


4 i 
i a ! 
Die zeitliche Verteline der Spruenge wurde | Y 


auch gemessen..~ Ein Beispiel der Ergebnisse ist) FE 


‘in der Abb. 3. mit der theoretischen Kurve 
. gezeigt. 


~ zur Innerenspannungs- verteilung und ihre Funk- 


Diese Theorie ist ganz aehnlich jener 


tionform ist dieselbe mit &:(p). In der Menge. 
der umklappenden‘ ‘Bezirke hat jeder durch die 
vielen Ursachen die zu ihrem Zustand entspre: 
chende pe Ei. Wenn ein Bezirk irgendy 
innerhalb des Drahts umgeklappt hat, danr 
waechst Ez des am naechsten zu umklappen 
geordnetes Bezirks mit einer Zunahme a¢ durch 
die lineare Veraenderung der -ausseren Feldstaerk 


Vega ty 
sane ee ee ae tere 


Wahrscheinlichkeit f(t) des Umkla 
pens in der form at geschrieben. Einerseits BP 
die~ Lauf zeit einzelnes ‘Spruengs sehr kurz, als 
ist das ganze Messungszeitintervall gleich die 


 fG@)dt= t/a exp(—t/a)dt, t= 2a 
Diese theoretischen -Kurven einstimmen gl 


mit der Messergebnisse, wie in der Abb. 
gezeigt. a me 
hay x 
a wt 
4 ? yo 
i Ne 
tigh. 
250 ‘ J 
ih ‘ 
= a] \ i 
pada Depbeitung yr? 
260 aor 
Back buvihiaet runge ~ : f fon 
ry Messpun kt “A 
fer Spulen lange 0-82 on Yui pe 
pdt = se fa 
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6 Aa | i | ; Tadao HORIE. : 
Bed epoctal Intensity Distributions 
in Electrodeless Ring Discharge 
) of Ultra-short Wave. | 
II. Study on OH Band. 
By Tadao HORIE. ve ae 
Faculty of Science, Osaka Imperial University. * 3s 3 
fi (Received December 27, 1943.) 
ame ye P, Qi Ps »Q:. : 
Bes ide INTRODUCTION. 
a ee 1} —b | 41a’ —b —b 
The spectrum of the OH molecule shows a 23 550-8 540 a! — be) eae 
_ distribution of rotational energy representing 32 —b 690 a/ 550 i —'‘b . 
e thermal equilibrium as expected when it is excit- / 43 —b 635 i bite Pi ia 
ed in flame and are, but exhibits an abnormal 53 542.1 631s ete 508 5 
_ distribution in the other types of excitations. 644 487 if 600s 425s 538 
The emission spectrum: of the OH molecule ex- 74 =—b = b —+h 446 i” 
' cited in an electric: discharge shows an energy 3} —b 490 i! 409 i/ —b : 
distribution greatly in excess of the thermal 9% )378s 445 i 377. a =e i 
" energy of the emitting gas. It has been stated lot 500 | 1420S 359.8 | 348 i” : 
- by many authors that such an OH band- 11} 300 ji! my S 338 i” | 346s 5 
2 spectrum arises from the simultaneous dissocia- 12} 305 if 323 i 307 a [* 3348 
tion of H,O' and excitation of OH by electric 134) 2719: |. 331 a 253 8 —b . 
_ impact. A further key to the explanation of: 14} ' 248 s 316-s 272 i 8 i 
_ the mechanism of the simultaneous dissociation 15% oa s 294 s 235 i 309 7’. : 
hee excitation process might be found in a study 16} 220 if 279 a a30a | 2746 } 
of the spectrum excited under more simple 17} 196 i 260 j// mi 299 i 
- conditions. 18% 200 j/ 260 i!’ 212 § 310s 
| In the previous papers‘*), it has been reported 194 197 i/ 259 i 216a |‘ 270 af 
: a in the electrodeless ring discharge, the 20$ 193 i 285 a 1895 | 281 ¥y 
_ rotational temperatures derived from CO and Bie X91 3 288 7/ 1796. |. aRbia 
_Nz band:spectra are quite close tothe true tem- 224 179 8 274 a! 182 § ans if 
perature of' the gas in which the molecules are 234 155s 294 a 130 § 199 if 
excited. The following investigation is a study 24h 1218 275.a 118 s 175 if 
of the rotational energy distribution of the OH — 25% Tol s 134s 69 s 118 
molecule by measurements of the (0,0) 3064°A 26} 66 8 63 if 48s 4 Ne 
“K band of *3)*/7 system excited under the same 27 28 5 a a ars 


dy t 
eat” 


_ Conditions of discharge as before. 


2, EXPERIMENTAL AND RESULTS. 


The continuous flow of water vapour through 


_ the discharge tube was maintained at the pres- 
sure 0.08 mm Hg during exposure. The tempe- 


<> 


rature of the gas was 600°K. The photograms 


_ fwere taken in the first. order (dispersion 24 
A/mm) of a 21-foot concave grating. The posi- 
- tive erator of a carbon are was used for cor- 


_ The sianiicece of the symbols employed in t 
above table is as follows, 
S: separated discretely and symmetrical. | 
a: slightly asymmetrical due. to superposition ‘€ 
weak line.: Cuma 
: _asymmetrical due to bspki oat ioe of a som 
. Strong line. if 
i: interfered with a neigh line at their 
i: /interfered up to about half the height wi 
neighbour. i. 
“ interferences are too close tobe analysed 
b: blended completely. 


te 


variations | of the sensitivity: of the 
plates with wave Tength®. The 


Vi: 
hocorting: to ie microphotometric figures, 
1e lines. are superposed - entirely | with each 
cher, some superposed partially and some sepa- 
“rated discretely. - Then the intensities of lines 
~ean not be read directly from the peaks Of the | 
figure. The microphotometer records were re- 
“duced to the figures drawn in intensity scale 
and partially superposed lines were analysed 
‘into each other - and the corresponding area of © 
ach jine- form was gas as ee mea- 
$0 rement. 
The lines of (0,0) Lacs were identified from 
data’ of Fortrat® in reference with the paper 
Mulliken, 
tabulated a as above. 


* 


es 


Bis Fig. 1. Relative intensity distributions. a 


% 


- senda —— Faces 


4 f aed 


—_- 


Band. spectral Intensity Distribution. 


The result of measurements iss) 


eneuee were studied, the intensities Of | ii 
being read. from ‘the’ areas instead of the pea 


~ represents 


oes 
‘The. measured relate intensities of the lines _ 
of the four principal branches are plotted against, | 
the corresponding rotational | a aaa. 
Je in Fig.: ‘hs 
“In Fig. 2 the intensity distribution, curve f 
Bie Qi branch is compared with the results — 
obtained by Lyman (loe. cit.) under the ores 
_ types of excitation conditions. y moet 


SF DISCUSSION, 


- As mentioned in the preoddetian, the yotalionll 
intensity distributions of Boltzmann type h . 
been shown in the'case of some diatomic ‘mo’ 
cular gases. The non- Boltzmann. distributi 


If we assume that the HiplBewtae: group 
rotational state en Bags to 600K a 


ratio 6:1 sn no cenihtonand exists between b 
at all, then the theoretical tie ple 


is particularly essential. The erpenpcatl 
falls down ‘steeply. it Ageh’ be lucid thai ‘i 


of the same characteristic behaviours. foeh oO 
the measured relative — intensity distributions 
a remarkable deviation around 
J’=25% from the “graph of - the theoretical 
intensity distribution of the gas in which a tem- 
perature inhomogeneity of 600°K and 8000°K 
exists’in the ratio 6:1 in amount. 

In: conclusion the author wishes to express _ 
his gratitude to Professor T. Tanaka for his 
interest and encouragements during the course, 
of this Nee 
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‘On the Evaporation of Oxide Cathode. 


Peg 
As well known, the active centres of the 
oxide cathode dre due to the existence of 
excess atoms. Therefore, it can be expected 
"that the rate“of evaporation of oxide cathode 
is affected by its thermionic activity, if these 
- excess barium atoms evaporate for the most 
. part. Against these expectation, however, 
_we found that the rate of evaporation dées 
not change with the thermionic emission, but 
}t is influenced by’ the secondary structrure 
of the crystal. 


Cael 


ne EXPERIMENTAL METHOD. 


The rate 168 Lug ete of Ba was measured 
by the rate of increase of the thermionic emis- 
, sion from tungsten wire on which Ba atoms 

deposit. The construction of the bulb is shown 
-in Fig. 1. For the cathode and heater, the parts 
of UY-56A were employed, and the solid solu- 
tion of BaCO,; and SrCO; was coated about 
- 10mm length dn the middle part of the cathode 
sleeve where the temperature is fairy uniform. 
The clyndrical nickel anode, 15mm length and 
6mm diameter was mounted surrounding the 
cathode, so as to be able to slide up and down. 
Outside of this anode, tungsten wire of hair pin 
type, 0.15 mm dia, 40 mm total length, was stret- 
. ched. After the bulb was evacuated about one 
- hour at 300°C, the anode was baked by high 
frequecy furnace, and the carbonate of cathode 
_ was decomposed. Finally the bulb was tipped 
J off, 


: , 


- } 
: 
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The experimental procedure was as follow: . 
The tungsten \filament was heated at about: 
600°C~700°C, after the flashing at 2000°K. The 
oxide cathode was heated at desired temperature, 


7 
, @ 


a 
{ 
i 
- 


~ 


Fig. 1 


and then the anode was slide away 80 as to 
expose the tungsten filament in the molecula q 
beam of Ba or BaO_ from the oxide, cane 


seperate the cathode and filament. Then the 
thermionic emission from filament to anode was 
measured by the galvanometer (10-» Brie 


en the | mono ar layer of Ba or BaO is 


f evaporation can be determined by these 
GB): one the ‘temperature of the 


Le ee 


- 


—} bulb Ro. 4 
F105 


gsten filament Sa the ryescimira te = 


nd then it decreases slightly. The 


cif ‘surface density of the active. centres 


ee are 
2. EXPERIMEN’ TAL RESULTS _ 
CAND) DEON 


The results are shown in Fig. 3 and Ta 
We can see that the rates of eriporatiod d 


4 


variation of the thermionic etnission’ of 
40 times. a 
we measured the’ ‘rate of evaporation, a 
the anode current through the layer of the oxi 
The excess barium ions will be drifted: oward 
the inside of the oxide layer by the electric fiele 
‘due to this anode current. And*consegent y tl 


oe, 


‘Tate of evaporation ‘if/min J | 
~ 


i 
x} 


i ‘y oes NY 
; sod 
NS 
Ty x E a LAY. x 
‘tee in minats : \ ; + 1a” 
a Ve eS o x 
_» Fig. 2. 
ea . ¥ : sy 5 p é 
4 pee! Table 1. 
) evap.(eV)| rate of evap. ‘emission 
substance _ No, | heat of. qz110°K) |___Ci000"K) | 
~~ OM 2.95 7.8x 10-2 1/min 40 ma 
2 | 2.95 | 3.51072 ; 100 © 
Laan he f° atin ) ; electrolytic. 
eA ANI Aer aly Wg OE 84x 10-2 250 nickel 
4 BaSrO, ; ; nee wr 3 4 fe 
‘solid 4 | 28 | 24% 10-2 90 ; 
solution uy ee 1.5 x I0~? _. 60 : abr 
6 2.75 | Lax toc? 1600 Be oor 
mean} 2.9. |. j magnesium — 
e Php \ : nig , XQ 
Bal @zund 3-95 1,1 x 1074 | - 013 : 
=i TRAYS ae ( 
a PB eh 385. 335 x 10° ~|\ electrolytic 
|mean| - 3.9. thickel oh: 
or | a7 | agertom. wig ; 


10 

\ es x 

evaporate for the most part, the rate of evapo- 
ration should be decreased remarkably. But, as 
the results, we found that it suffers no change, 

‘in spite of the variation of the thermionic 
emission, as shown in the next table. 


rate of evap. 


anode emission 


current (670°K) - (1110°K) 
omA ' 1,35mA 2,7 x 10-2 1/min 
ee 15 0,40 2,7 
by 20 0,25. 2,9 


: According to these results, we must conclude 
that the excess, barium atoms do not evaporate 


for the most part, even if the activity of oxide , 


“is very high, The Ba atom alone, also, can not 


_ evdporate from the lattice point of the crystal, 


“because the heat of dissociation of BaO (10.3eV) 
4 is far greater than this heat of evaporation 
(2. 9eV). Therefore we must interpret that these 
_ phenomena are the sublimation of BaO molecule 
from the oxide crystal. However, the heat of 


* sublimation we obtained (2.9eV) is far smaller 


than the value obtained by A. Claassen and C. 


, ‘FP. Veenemans (3.9eV)@) or J. Blewett and others 
- (8.8eV).2) We employed the'50 % solid solution 
__ of BaO and SrO which is not sintered, (fine grain) ° 
_ having high activity, while their samples were 
_ BaO alone which probably were siritered, (coarse . 


: grain) for BaO alone is very easily sintered when 
Se |e is prepared from ,carbonate or hydroxide 
Li by decomposition. Therefore, we repeated the 
same experiment with the sintered sample of 
~BaO alone which is prepared from carbonate 
~ by decomposition. The results are shown in Fig. 
“8 and Table. I. The heat of sublimation agree 


"with those obtained by. them and is smaller than 


r 


that of sintered by about 1,0eV. This difference 


_ will probably due to the secondary structure of 


the crystal such as grain size, incompleteness 


> : of lattice, ete, 


§ proximately by M=A exp(—Ee/kT). 


' The rate of evaporation can be expressed ap- 
Aand E 
_ det rmined from our experiment are shown ‘in 
the next table. 


also shown. 
a | A Cer/cin? sec) E (eV) 
ys BaSrO; (not sintered) 3.3 x 104 2.9 
BaO (sintered) » 2.7 x 108 3.9 
BaO (Blewett) 3.6 x'108 3.8 


The absolute values of the rate of evaporation 


_ were determined under ,the assumption that the 
BaO crystal which is deposited on the tungsten 


_ surface arranges so as to be the (111) plane 
_ parallel with the surface of tungsten, and that 


wo) 
a * 


ny 


Hazimu KAWAMURA. 


The data due to J. Blowett are’ 


the thermionic emission Keone maximum’ 
when the monomelecular layer of such film if 
completed. 


ti oe 
8. THE STABILITY OF THE CRYSTAL ~— 
_AND THE THERMIONIC ACTIVITY. . 

It was suggested that, if the oxide cathode is 
sintered by the wrong treatment, its thermioni¢ 
emission becomes very poor.) Above results 
seems to tell us that the rate of evaporation is 
related with such a secondary structure of the 
crystal. 

When the core metal of the oxide cathode 
contains no reducing elements such as Mg, Al, 
Mn, or Si, the activity of the-cathode is obtained 
only by the thermal decomposition of the. 
oxide. In this case the active céntres may 
be produced, by the eyaporation. of oxygen atom 
which becomes oxygen molecule in the gas. 
phase. Thé excess Ba atom remained is trapped | 
interstitially between lattice points. Let. the 
energy required for this process be € le change 
of free-energy is given by AD) 


ea kT + |! 


+kT log— hae 


27tmkT \3/2 Vlsae 
B ee +8 | ~ 


eye | 
: 4 J i ww 
where nv and Y is the concentration of the excess 


N is the alowed number of the excess barium mn 
atoms in the lattice. From the condition,’ ‘of 
equilibrium, the expression (1) ae Ag vanish a 
that is, . 


-k/2tmkT Vii 
Ray pn) eeb- SIRT 


As » is proportional to the pressure p of the 
oxygen gas, we can obtaine the relation n~p74, _ 
which we verified with the recent oxperiment.( ) 
As the heat of dissociation of oxide is the 
sum of the heat of sublimation of oxide and. 
the heat of dissociation of oxide molecule, wi . 
can conclude from above results that the hi 
of dissociation of the oxide not sintered is | 
than that of sintered by about -1.0eV. Therefo 
the energy © of not sintered will be also 1 
than that of sintered by about 1.0eV. oe 
under the santé condition the density of exe 
barium of not sintered oxide is more than 
of sintered by about exp(1. 0e/kT) times, 
is, 10° times at 1100°K. We can, ( 
understand that the origin of the high activ 
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me the ¢ Scattering of Neutrons be y He. 


ee 


intere oxitle ie lie i in n the less stahiae: WEG 2) A. Claassen, C.F. i Veenemanis; ‘DSef Phys 80, 

ch, xide, EMA Mey veep (1933), 342: ye 

Mik ee aA Se { tie ie Ge OLE Blewett, and othews Jour. Chem. Bie vi (939 
Vine AT Or 

fea hae me ay H. ach warts; ioe Phys Math, S50 fan 

HL eens A. Shindhara, Mazda Kenkyujiho Hepateee) 17 (1943), 1593 
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‘Note on the Seasoning of Neutrons by He. _ 


+} ae : , 
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Basi a * sR les By, Mokitiro NOGAMI ene 
_ Department of Phy ysics, Kyusyu Imperial University. << > 
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ag, = a3 sin®d,, 


e “The diveudsions pes there been limited in which k=1/32 795 / dx ME] i eg ae 
scattering of Sneutron waves, for which 


Planck’s constant, MM is the neutron’s’ ‘eas and d 
ase , shifts: and the partial ~< oe sections Noe 


} ‘Ey is the neutrons energy referred to th 


089 EV, 1 MEV and 25 MEV. Those cal-_ 
se were based upon the Hartree- Fock’s 


* 0.05 


al neutrons “was found ‘to be consistent 
the ‘experimental. data, With regard to hero 
-P-neutrons, on the other hgnd,. resonance 
tering is known). to take place at about 1 


pee n 3 energy. glo tie following ie 


e eee ‘He’. I In this connec- ~2.20 
becomes of interest. to. see, whether or not. 
»Fock’s method, such. as has been em- — A 
he previous paper, can, like the dis- 
Ory, ‘give some account of the reso-_ 
ering of the | as waves. | This point is 
1°in the ‘present. _paper. The methods 
alations are just the same as that for 
; of prs so the results only: 


the ein. of the phase - shift. ratory, coordinate system. ‘The behaviour of. a 
yn waves with the neutron’s is shown in Fig. 2. We notice that our compu. , . 
‘08S . geation @ el then _ tations give no trace -of the resonance pheno- | 
Be epoxy ee {mena mentioned above. This failure of the 


e ahs aes Mokitiro NOGAMI; (Cold | 


theory may be understood as follows: the work 
of S. Watanabe“) on the binding energy’ of ,He’, 


\ 


26% 2 
Q,x 19 cm 


‘ 


cH Ly, , j i Fig. ist 


4 for example, shows that the first approximation 
of the Hartree#'ock’s method yields only a very 
- poor’ result as regard to the interaction of the 
ke P-neutron within the -He® neucleus with the »He! 
a * core, and that the higher approximations give by 
ey? no ‘means negligible contributions, It becomes 
then natural to conclude, that in our problem 
_ of the resonance scattering also, if we are to 
_ follow the method of Hartree-Fock, the higher 
at approximations should not be disregarded as has 

‘been done in'the present. work, In fact, the 


~ 
td 


.-". 


; RS 
a oo oF ca os 48 oF eo or 68 a 1o. ’ 
ne Fig. 3. 40(R) for Ey=2. 5 MEV. (7! is the range 
Ne of nuclear forces. The additional figure 
¥ shows the occurrence cf extrema in magni- 
2 i fication. ry be 


. phenomenological way of taking account of the? 
‘violent distortions induced in the. target nucleus ; 


* that: 6) vanishes with the neutron’s energy. . 


3 


method of the compound nucleus, which proves 3 
to be suecessful in the theory of nuclear colli-- 
sions, may, in some respect, be regarded as ai 


during the collision. am 

9. In the course of the present computations, 
it is found that some errors have been commit- 
ted in the paper 1, which we should like to cor- 
rect in this occasion. The discontinuous curve 
of d)(R), shown in Fig. 1 of the previous paper 
is found to be. erroneous, and must be corrected 
as in Fig. 8. The’ correct curve is continuous 


and &)(R) tends to —* when R vanishes, The 


phase constant #7 (# is integers or zero) which 
can be arbitrarily added to 6) is here chosen 80 


Other normalizations are of course possible with- i 
out influencing the physical results, Moreover, , 
as is shown in Fig./3, the corrected curve has: 
a new minimum situating to the right of the: 
previously found maximum point» Along the: 
line of thought as explained in paper 1, Z| 
must then choose the mean value of do 
corresponding to these two extrema as the be 4 
rect phase shift value, which situation m 3 
the values of the phase shifts and cross sections 
reported in paper 1 a little too small in a 
absolute values. Thus, in Table I, the value 

completely recalculated are tabulated eo! cor 
pared with the previous ones, : 


Table an 
ie ae ee) od yee 
cy Pape: 1 Recalpalat Paper t Recale 
3.3 MEV |—0.73. > |~o.r4 | oy2 |. er, | 
1.0 MEV 6.4 OAs pets 0.82 * 086 a . 
0.039 EV |—0.93+10~4-—0.95e10=4) 0,90 | 0.95 ys 


The corrections enter only in the second ple ci s, 
of decimals, but the figures in these places a al 
already somewhat uncertain and may not cor- 
respond to any physical realities, All physic: 
consequences of paper 1, accordingly, are fo Ing 
to be unaffected by these corrections. 
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‘The ¢ caesium- oxide photocathode is usually made 
: oy treating the oxidized : silver ‘surface in the 
: , vapour. 


» Dif 


= the. ‘experimental tube" was ‘made af “pyrex 


» i) # 


‘The silver’ sur- 


as all (shaded ads 

‘was oxidized by discharge ‘through Kvand 
| under | the pressure of. oxygen gas of about 
| mmHg, which was introduced through the 


MS 


cua ing. i eri This surface becomes - to 


ated iby mas dectease of the pressure 
X} gen al ter discharge, that the thickness 


nis s ver. i oxide was 40-50. lattice layers. 


ve ‘apour Tareas of the Caesium-Oxide 
Re eae ve « -Photocathode. 
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After meets oxygen gas, . metallic caesin 


It is believed that the cathode | igh 


“which is used to obtain the uniform ray | 


ieahian we can teow ie cidinien of Cs ii 
which impinges on the surface of tungsten fila- ne 
\\ment, and eonserpenely the vapour | digi 3 
of Cs, grea: 


layer,. as the abscissa. The number of (6) at 


constant, tre 
emission and the thermionic emission show the — 


e 


was produced by thermit reaction of Cs:Cr0. 
and Al mixed powder, which - was. 
distilled into C. The bulb was then sealed off 
at B and brought ae a. thermaptae Bec 


bored in a Nee as plate, and reduce ye ‘si 
oxide thus the layer of , the photo- -sens v 
caesium. -oxide is formed on the ‘silver. base. is 
is a nickel plate with a hole of diameter | 


atoms. We measured the photo- electric el Lission 
from this surface irradiated by a 40W tungst ; 
lamp and the thermionic. emission at ied an 


cess. “The vapour pressure was measure 
Langmuir’ 5 positive ion method, Bivery 


2. RESULTS. ne Pet iran iE. 
he’ wsules’ obtained: are chown in Fie 2, ae is 
which we'take the atomic ratio Cs/O in i i 


absorbed by silver was calculated ‘from: the de Ez: 
crease of the pressure of oxygen bys 7 xe 


was calculated by the formula. 


a ES Ht 
= 0.75 10-3 x Viemer 


where P is the vapour pressure() of ‘metallic — ny 


Cs at TK in mmHg, S the area of the hole E 


in cm’, m the mass of Cs atom, k Boltzmann’s ‘ bi 
“As shown in Fig. 2, the photoelectric 


ae ete ae 
ae Yoshihiro. sei as 


mechanisms: “that the oxygen. eee 
| \ liberated from Ag:0 at, the interface of 
at and Cs,0 diffuse through the. layer ona 


¢ 
a (mm 43). 


_ is when Cs/0= 2, the reaction procesie no 1 : 
and cosequently the vapour pressure of Os i - 
ereases suddenly at this point. If this | ne 
chanism is eorrect, ike caver an atom | W) 


_ PART IL, VAPOUR PRESSURE 
(EQUILIBRIUM). 


1. EXPERIMENTAL, 


wee 
a Carve 1, Photo- electric esi ratio > Cs/0, the Cs source’ was Bae 0: 

“ Curve Te “Thermoinic Emission. ' (Fig. 1) when the ratio. became desired 
ws Sia III. Vapour Pressure. i antl the heat treatment | Re the ait ware 


1. tneaauved at several temperatures b between 
marked knick at this point, Sueh a and 100C, ‘ 
nerease of the vapour pressure at point — If we plot the logarithm of jhe vapour 
suggests that the phase of the caesium and the thermionic emission, as the f 
anges decidedly, at this atomic ratio, 1/7, we will obtain the straight line, 
the Jayer does not consists of the inclination we can find the heat of 
the ‘subéxides and the peroxides of» and the thermidnic Work function. + 
but of the uniform compound Cs,0. If we Then the tube was taken out from t 
p the ffusion of Cs by cooling the Cs source mostat, and the photoelectric emission | 
: ). with ice or liquid air at any point in Lumen of white light and the spectra 
range where Cs/0>2, the photoelectric tion of the photoelectric emission 
mis and the thermionic ‘emission recover at room temperatures. The ‘tube 
a nearly same value/ at Cs/O=2, and the brought into the thermostat kept 3 
pressure decreases by a factor 10? to 10%. silver was evaporated from A 
e the equilibrium values of the Cs,0—Cs condensed-upon the surface of the Cs,0 1 
this atomic ratio. (detailed in the next This operation is known as the silver-acti 
rT) From these results one can conclude _ of the photocathode. The photoel = 
1¢ decrease f the photoelectric and ther- increases by several times as silve 
rionic emission and the sudden increase of the’ The optimum thickness. of the condensed : 
yar pressure at EERIE 2 are due to the wae te is known to be’ ate 80 A. @a 


the piotosléckab, emission, Mite ther 
sion and the vapour | pressure 
: be ditained: On the other hand in Then, bringing out the tube 
. Cs/O<2' the Cs atom “which have electric emission ‘per - 


| é 2 ' distribution were observe: 
ur Pressure is very ow. ae ee ore _ experiments’ ‘aré 


jot Bhat od NOY USY Wie Gir, aan 
tum-Oxide Photocathode, _ 


| 18x 10-10 


Eats 


‘Photoelectric 
\ission 


za) I 5.5 x 1077 af 


4 - 


‘I,,% 1078 


» emission are also shown in Tab. I,. 
tabulated spe quantum energy, with — 


y (row De “The threshold before. 
ion was determined as follows: 2 


determined by, Fowler's method. 
Tow 5, 6 and 7 of Tab. 1, the 
spectral sensicivity - does not vary 
Se eri <8. ‘The ‘absolute yield 


ter. of electron emission, There- - 
“be considered that the greater part. 
: Cs would exist as | the suboxide. ’ 


ara ¢ OF THE EXCESS CS¥a s 


uy i test, whether she equilibrium 
sure was truely due to the Cs atoms 
y we tried the, following experiment, In 
eg ing measurements of the vapour 
we fixed the filament current of the 
gauge at 0.6 A. (or the filament tem- 
Tp= 1440°K) But on varying 7, we 
the deflection of the galvanometer ‘as _ 
m in Fig. 3.(curve 1). (P=4,23x 10- mmHg, 
A ) A curve obtained by Langmuir for 
e ¢ Nie Cs (P=6x 10-° mmHg, T= —84,5°C) 
show " 


1 also in Fig. 3 (curve 2) for comparison, 
it ese curves, we can see that the vapour 
s surely ‘due to the Cs atoms, at least 
* sai Cs/0<2.6, As shown in these 


s ‘of the eal /distribution of the \ 


te dh flow suddenly} thavearttat it ineseaaed gr 


t 


Fig. 3. Curve 1 Cs/0= 2.3% 
- Curve 2. any earns 
tes | Curve 3 C\Langmuit). 


because of the increase of the effecti 
of the filament. At about orga 
© increase exponentially, which is ¢ 
hotoelectric emission from the ion | 
But because the ‘photoelectric « emis 
_ higher vapour waite lie ‘Reglegibl 


(P= 59x 10% ‘mmHg, T339 90), AS 
2 Buthist the higher pressure of 
system, we) obtained the results 
Fig. 4, which is of quite differ 
the photoelectric emission from 
were extremely large as compar 
current, such a curve e 8 uld 

from this. reason, — , 
the current varies exp 
temperature, 


ie of the tungsten metal, mee | ion ‘dleranty 


os vary against Tr as shown | ‘in Fig. 4 When — 
my ae such a molecule snipinges on ‘the hot i 


; of Cs such as Cs,0. “Bul v e- 
cisely about these points, which are the ah 


ae of the coming mvereeane Ly 
us : LEA, 
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3 INTRODUCTION AND SUMMARY. 


ray expressions of p"p and p"d con- 

in single-body approximation for LS- 

ase have been’ found already, We 

eid this paper, instead of carring out simi- 

ons for b’f and so on, sought the 

ressions of the energies for the | 

i ns, in which an | electron i is attached 

e of p”. When more than two states 

(L, si arise, the rows and columns. 

yi ‘matrix are labelled by, the states 

of the core. i.e. the parent terms, ‘This | 

dvantage that the diagopal elements 

woximately the energies of the ae 

-Spectroscopically by ZS ¢ 

it & practically impossible to Beas 

ual energies explicitly as the roots 

ir equation of high degree, unless 

rix elements are known numerically. 

aS e “method of calculation differs little 
from — { described previously by 

autho 2), the details will be omitted, dn 

Ponatrctt the energy matrix by the 

bitals with, dIm=0, for the state having — 

ultant spin S. At the same time, our 

attributes definite S’= 

d columns. Finally we transform this 

into the scheme having a £ and 


‘~ - 


/ 


we 
D 


be, energies of p” are ciade known. 


> 


F; 
(2b=1) 
— (21+8)(21—1) 
@+1)(21+8) . 
U(2t-1) 
— (21+3)(21-1) 
+1214) | 


the 
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For. the calculation of the aiceee Pecy hee 


_ change integrals contained in these expressi 


we neéd the values of | 
~ (lm, lm’), (| m-m'| <2). 
e’-11p, lm), c+ 4, Im), ( ie ie ‘|< 
for which the general expressions - have 
~ found in a previous rere ae eae? 


2. ENERGY EXPERESSIONS, 


By omitting the eneroen common ‘to p 
well as those of p”, the elements of the 
‘matrix have the form: ; 
. aF°¢p, 1) +6G?- \p, N+eGrp, ay 
’ where F’,, G-!, and Gi “are certain 
involving the radial. parts of the orbitals (Sl 
parameters). We Sai write the’ sae 22 
as - 
oF, 8Gi 81 Gesa: 
_by introducing’ 


Fee P Sat ergo) j 

i Res ACAI T BY 

~ 301F Dal =) 
Miss 8G?+1 f sAD 

- 2(214+-1) (2148)? . i 
and express the final results by the 
4,18, Te (Fis) Gr-1, a and Gr+1 here em: 


G H1= 


“S4£1/2 to every ‘in some case by constant factor 


quantities with the. same notation 
and Shortley.) For many- dimension 
(L’, S’) of the core are put before 


the energy matrices. \ (We hay 


ee nay a fc -2S+1 and bis = 


natty 


» VR RGIS Le, 
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Cloud Chamber Observation of | 


Photo-alpha Particles | 
Produced by 17 MeV Gamma Rays. 4 
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As it was previously reported, alpha particles 
seem to be generally expelled from various sub- 
stances. when they are irradiated by the gamma 
rays of high energies.) In that time, the emit- 
ted alpha particles were observed by a system 
of counting instruments which demanded, how- 

ever, the careful adjustment. and the personal 
_ , skilfulness for the reliable experiment. 
~ To make the experimental confirmation of the 
observed phenomenon conclusively, further ‘ob- 
'* servations have been done by using a cloud 
- chamber of relatively longer acting period, which 
had been constructed by M. Sonoda‘) before he 
started to the front. 
- We are now to give a short account of the 
result in the following. 

In front of the lithium target bombarded with 
a-current of 70#A of 500 KeV protons, the: 
cloud chamber was set so as a lead plate of 
1mm thick and 8ecmx3cm wide inserted in the 
chamber is placed at a distance-of 22cm. The ~* 
gamma rays from the target were filtered by a 
lead cylinder 1.4em thick and then, in most 
cases, collimated by passing through a hole of 
lem in diameter made in a lead block of 9em 
thick. The photograph of tracks was taken 
every time in an exposure of the next 1/8 sec.: 
following the 1/4 sec. elapsed after the expan- ° 
sion, meanwhile the lithium target was con- 

_ tinuously bombarded by high speed protons. 
236 plain films were Obtained for examination 
in good conditions. 

Most of them showed certainly the tracks of 

’ electrons due to Compton effect, the pair pro- 
duction effect and etc. of the 17 MeV gamma 
quanta, but four films in all contained the track 

of an alpha particle in each case respectively, 
and namely three originated from the surface 
of the inserted iead plate and one from the 
glass wall of the chamber. The ranges R of 
the particles and the angles @ which the tracks. 


Fig. I fy (17 MeV) 
| Photo-alpha particle, 


4 4 st 3s 
Fig. 2. hy (17 MeV)j © =) 

Not yet fully explainable track, photo-proton’ or 
one of the heavy électrons or charged mesons. | 


7 


‘ art 
oe ‘ ; ya 7 3 ) ancl i j 
emitted particles {ee eee with 


direction of the incident. gamma rays are as_ 
n in Cue L > 


. Table I 
SENE UpelieRe) Rey Oncol eee 
2.3°cm, | 38MeV | +144" 
| 
2 3.2 . | nae s | he 
>no0 Ste | Ai, 
1.4 Ghul 2.0. | <b Be 


whe positive Cnegative) sign indicates that the 


fiely Sued to the 17 MeV gamma rays 
production of photo- particles under ob- 
ation | is about ek es 86 sec. See 


s are 24. This is ‘about the number of 
iG: order ‘of the magnitude in comparison 
e observed number of counts in the pre- 
xperiment. ) P 
Ine might suspect, however, that. the observed 
cks of alpha particles were not those induced 
he irradiation of the gamma rays, but rather 
ey were entirely due to the radioactivé sub- 
s contaminated on the surface of the lead 
sor on the glass wall of the chamber. 
ae see this can. not be the case, for, when 


‘eed te. igiule in “total, three tracks 
vely Tones 1 ranges (about 3cm—4.5 em) 


Ser Ae Could Chamber Deets oF Photo alpha Particles 


25. 
a ¢ cele 


~~ 


issued from the lead plate are due to the photo. 
effect of the 17 MeV gamma rays, and hence | 
the photo- -alpha etect pointed out i in. Rte previous y 
paper. A eats 
The more intense source of radiation — << 
neccessary for the further cone of the 
named effect. ; . gps 
Remarks :—— ; pe 
Beside the tracks of the photo-alpha hart \ 
,and those of the pelectrons due. to Common 
effect and pair production effect of the quanta, — 
we observed one straight but thin: track | origi- % 
jnated from the glass wall of the chamber 


- directly faced to the target and ended apparently " 


at the surface of the lead foil after passing 
through 38.9¢m in air in the chamber... rom 
the density jof the droplets, we may ee the — 
track to bein the most probability, due to a proton 

‘of the energy between 1.4 MeV and 7.6 Me’ 
We may, however, alternatively account that ib 
owes to an alpha particle passing, by chance, _ 
through the space of faint illumination in the — 

chamber, and possessed of the energy estimated _ 
greater than 5.4 MeV. The value becomes, less. os 
than 1 MeV if: we assume that the particle 5 
one of the heavy electrons® or charged 
sons of the mass hundred times. greater tha 
an ordinary électron, As for the discussio \ 
about the nature of the particle, it is to be 
reserved until more “pe data ar 
obtained. «© 3 us 
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Sas ete ap ee 4 


1, INTRODUCTION. 


- The usefulness of Geiger-Mueller counters for 
counting charged particles and photons is well 
known. Besidés their applications to the pro- 
 pblem of cosmic rays and radioactivity, they 
have been adapted for X-ray studies, 

The work reported here concerns the use of 
the counter for measurement of feeble X-ray 
Aes intensities, by means of the photo-electric action 
_ of the X-ray on the gas and cathode metal of 
the counter. In the experiments described here, 
almost monochromatic X-rays are used. The 


photo-electric quantum efficiency of the counter. 


has been determined from the follwing two 
~ counting rate measurements, the first one made 
with the monochromatic X-ray beam passing 
; 5 only through the gas filling the counter, and 
_ then the second with the beam passing through 
' the gas and-striking the cathode metal which 
- ejects electrons from the surface. 
If besides ejecting electrons from the cathode 
: metal. surface the incident X-ray photon posseses 
sufficient energy to produce secondary radiation, 


Fig. 1. 


(Received August 26, 1946,) 


“the X-ray. A narrow X-ray beam enters 


Diagram of counter, ” Pere 


Ree. Sie Dir 


eo 


which in turn might eject “electrons from eithe 
the gas or cathode metal, the chance of countiny 
such a photon might be increased. ; 
2. THE COUNTER, 1 
a 
‘Fig. 1. (a) and (b) tespestivels show t 
longitudinal and lateral Cross | section of 


counter, 


The cathode is a ae cylinder 47 em i 
diameter and 3.5 em long, and wire electr 
is of bare tungsten, 0.1 mm in diameter. . _ 

As illustrated in Fig. 1. (b) there are ¢ 
drilled windows atthe center of brass cylinde 
the one is entrance and the other two os 
counter through the small entrance window o 
very thin mied and passes through the counte 
across the center of the cylinder in such a wa 
as to miss or strike the back cathode metal « 0 
wire electrode. 

The gas consists of 1/6 alcohol and 5/6 a 
at 60 mmHg. The insulating material betwe a 
brass cylinder and wire electrode is amber. - 


is APPARAT US, ot Raepents upon the tube: current and ear : 
3 ; in the following manner > eee 
6 circuit used for amplifying and onus, eh Lea AG ys Vor | 


he counter: oe, consists Beale of-16 . Where J =the X-ray beam, as a 
; # =the X-ray tube curtent, : 


or a foroun det aioe 10 Mee ohms. nek 
seale-of-16 eireuit employs many UY-56_ Ay series, | Fats 
b _ One of. the last UY-56 tube feeds its et 5 proportional constant, . 
pulse Into.a type thyratron TY-15G bial ae au a constant. (about oe 


oe 


Ope ie shows the typical counting i rates ob 


Dacia stie Xray radiation FeKa (1.934 he 

(1.54 A) and MoKe 0. ‘T1.A) produced © 
Mo target are monochromatised — 
known filter methodes. A series of 
oad. plocks with Si, So, Si, holes of sui- © 
Ce diameter in 0.5 mm as shown in: Fig. 72. 
ted between the Pine es and the "se 


4 


s is Lae by sighting a ‘eat holes Y KR 4 y 
ae hae collimating holes Si, Sy, Mi an kee 


ounter at t the needle point K. Cig. BS 


Curve, By X- “ray ese passing thre ug! the Z 


eee 


ee eatacnt: of experimental apparatus. — ves ; ie 
i ter: me ter. SUSHts . 
: Coun Hee ilter. SiS:55: Slit. te Les “erg bul vottage( (KV) 


Fig. 4. ‘Counting rate for MoKo at various | . y Sy 
voltage, where the. tube current is rie 
constant. (1 mA). SV ACA a a { 


served as the Mo-target X-ray tube current is 
' varied, the voltage drop across the X-ray tube 
~ being held constant. » (33,000 V). 

Fig. 4 shows the counting rates as the X-ray 
tube voltage is varied, the tube current being 
* held constant. (1mA). /— 5 

In Fig. 3, or 4: curves A- and B have been 

determined respectively from counting with the 
X-ray beam passing only through the gas filling 
the counter or with the beam passing through 
the gas and striking the cathode metal. From 
these data the measurement of the exponential 
=1.8 has .been determined by plotting log 
_ counting rates against log voltage. 
a The absorption coefficients of the Sakura X-ray 
film, and black paper which covered it, or alumi- 
nium are also measured by the same methode 
above | mentioned. These data are shown in 
, Table iS eapa he ' 


Table I.. Absorption Coefficient of various 
material for FeK¢, CuKo., MoKe. 


| Alumi- 


X-ray * 
film nium —— nium 
f Me 0 0 
24cm~! 88 93.5 
21cm 45 49 
14.6cm—}). Gres JONAS See 

* 3 - ‘ 

; ae AH. Compton,’ S.K. Allison. ié 


_ “X-ray in Theory and Experiment p. 800”. 


EAE, 5. QUANTUM EFFICIENCY 
ben) _ OF THE COUNTER. 


. ¢ 
Generally the fraction of the X-ray absorbed , 


__ in the gas filling the counter is calculated on 

_ the basis of the wave-length, the pressure and 

t /constitution of the gas, and the Beas of the 
path in the counter. 

. In argon and alcohol the scattering coefficient 

4 may be neglected, as compared with the photo- 


electric absorption coefficient! The photo-electric - | 


- absorption coefficient of the gas is calculated 
as in the following. manner : 


As ee ; 
hy a oo aera N ssteatvenssecasvenean eae (DS 
. or from the formula of B. Walter 
<a =2.64 x Wey ait Liner pee ae C2 


) 
(A<Ax K-absorption limit) 


_ where  t.=photo-electric absorption coefficient, 
=mass absorption coefficient, 


® N= Loschmitt number 6.064 x 10, 
A= = atomic weight, 


_Kazuzi HASHIMOTO. © hc, 


Z=atomic number, - 
ASwave- length. 4 

The number of atoms per c. e. in the gas filling 
the counter (1/6 alcohol, 5/6 argon at 60 mmHg 
at 20°C) is 2x10'%. The absorption path -in the 
counter is 1.65 cm. 

When the beam of X-ray passes only throw 
the gas of the Geiger-Mueller counter, there is a. 
one-to-one correspondence between the number 
of photo-electric absorption events in the counter 
and the. number of impulses recorded, ie. the 
quantum efficiency, namely the fraction of X- 
ray photon absorbed | may be computed from 
known ‘gas absorption’ coefficient in the follow- 


ing manner: : ey i 
bi ie i 
Derg. = tee taxN , i 

where #,=number of counts recorded, ~ 


m=number of photon in X-ray beam, — 
7,=photo-electric absorption coefficien : 

of the gas, 
\ N=number of’ atoms per cabid sent 
metér of gas, i 
x=length of path of Sry ‘beam in 
the counter. a! 
Knowing this fraction @., the_ number n of | 
photens in the X-ray beam may be computed, 
The beam is then allowed to fall upon the 
brass\ cylinder of the counter at the exit, the » 
increase in number of counts 2; may be , obser- 


Table II. The values of quantum efficiency of 


the 0 t typical test counters. f 
ae No.| QoC%)| m1 ns Oe QC %) 
FeKa | 1 4.35 2987 4061 1.56 39. 9 

(1.9344) a 
2 4.35 2403 3308 1.64 6.0 | 
Coke |r| 248 | 2800 3888 | o8s | 6 
| C1.54A) ‘ : bs 
‘ 
| 2 | 208) | edg6) \ ag82 0.63 2374 
MoKe | 1} 0,2 68 BR ea 
Co.71A) 5 3th ae 
2| 0.24 608 1248 aw. 


: Counter number. 
: Quantum efficiency computed from’ ais 
\ I—er-Ttazy, : 4 ~¥ 3 
mi: Observed counts/mip. with the bea passi 
only through the gas. Ee 
m2: Observed counts/min. with oct sing 
through the gas and striking the cathod le. 
Photo-electric quantum efficiency. * 
Quantum efficiency on the condition 
ray beam falling 1 ‘upon the cathode m 


toe Ae 


a Sea, 


“eathode metal eerie If the - eee 
ting rate 22 — My is dividéd © by n, the frac. 


Ny— Nn, <a (%.—n” 
Lo ja or Q,= Gem) | Q) means the \ 


; photo- electric ” quantum efficiency of Geiger- 
Mueller counter, andthe fraction Q.= pas 22M 
means the quantum efficiency of the counter on 
the condition of the beam passing: through the 
gas and striking the cathode metal. Table II 
shows the value of quantum efficiency Q,, Q., 

) , with the observed counting per minutes for 
two representative test counters. As illustrated 
_the second chapter, the experiment in which 
e@ beam “passes through the gas filling the 
unter and strikes only tungsten wire electrode 
is tried, but particularly increased counting rate 


is not ~ observed, namely the photo-electric — 


lantum efficiency « on: the wire electrode is not 


a ee a a | 


6 RESULTS AND DISCUSSIONS. 


\ 
The photo electric quantum efficiency Q, of 
Geiger-Mueller counter filling argon arid alcohol 
sas have ‘been determined to be about 1.56 ~ 


unters. The quantum efficiency Q. of the 
unter in the “condition that the X-ray beam 
assing through the gas and striking the cathode 


petal, has been. determined to be 5.9~6 %r (for. described. 


eK), 28~38 % (for CuKa), 0.45~0.49 9% (for 
foKu). 


ae guentam effictency (Q,) ‘are a id 
photo- electric absorption coefficient of the 
der, therefore the ratio, for. example in case 
he counter No, 1, 

--Q@(FeKa): Q,(CuKa) : seetMoksa) 

me CET BG: 0.85 : 0.21 

to. -be about the‘ cube ratio of the waye- 
ae namely 

ae ‘ rip: 3.54 : 0.5 . 
ecording to equation Digs ! 

From above . “mentioned value the fraction 
), (CuK) 0. 85 
O,(FeKay = 1.56 
correspond to this’ value the- fraction 
AS(CuKa) _ 3.64 
‘eKa) 7.19 | 


pen pee is eleatly realized 


fs roughly. equal to. 1/ 2, and 


is roughly. to be the same 


4 is not 


sia | Quantum Effciency of Geiger Mueller Counters. i a : * 


4% (for FeKa), 0.63 ~ 0.85 5 (for CuK), 
1~0. 25 % (for MoK2) for two or three test | 


. 50. mm nee _ The cashode: metal of the & 
ofa Geiger ‘Mueller counter for Xt ray “ot 


0.25 %, respectively by the method with 
; beam passing only thro 


_ §(FeKa): #(CuKa) : PQMoKa) i 


2° (Cuka)e = Bode 
4 MoKa) 0.35.” 
then there !is large diserepancy. in these dats 
This cause will be caused by the production - ) 
secondary characteristic radiation from t 
-cathode metal, because the X-ray MoKa(0. ca 
which strikes the cathode . -metal exites ‘the } 
series of brass cylinder. 1 aa 
If the quantum efficiency, of Geiger-Muel 
counter are clear by these experimental. da 
above mentioned, the absolute energy mea 
ment or the detection of feeble Xray will 
determined in the. following manner, - ee 


oe to the ie 


=Q” oh 
or i m=nNQAx 60287 Bice tS coe 
where ‘H=energy density of ‘Kray beam, 
~ Q=quantum efficiency, we 
Az=area of the cross section of 
beam, © es ae ~ 
€ m,=number of counts recorded per 
vy =frequency, ~ 
wm =number of photens pen séeond 
ing: im ‘onit-area, m5 )n) ee. 
h =Planck. constant, ; pane oS 
- B=dark counts per by unk owt 
radiation. he 
ay eee CONCLUSION. _ Gi 


A special GG. Muaeller counter: eer mea uring 
the X-ray intensity of known. wave lengt 
The absorbing gas filling the e 
is aleohol at 10mm Hg pressure and argon — 


wave length FeKa, CuKs, MoKo, has been eters ~ 
mined to be 1.56~1.64 9%, 0.63~0,85. oy 


h the gas, aie the 


the total absorption coefficient of the’ ent 
X-ray film and its black paper for the FeK 
CuK, MoKa, | are found as shown in Table | 1 


ACKNOWLEDGEMENTS. 


The author wishes to express his appreciation - 
and thanks to Dr. Y, Toriyama. and Dr, H,’ 
Hamada for the suggestion of the problem and 
for their discussion and guidance during tie 
course of the investigation. ~ 


if 


» 


SHORT NOTES 


. ‘ sat « } 
- ON THE SPECTRUM OF THE SOLAR 
CORONA AT THE TOTAL ECLIPSE IN 1943. 


I, ON THE CORONAL LINES. 


/ By Tutomu TANAKA, Hirobumi OURA, 
_ Tosio MURAKAMI and Takio MITUNOBU. 


. The Faculty of Science, 
Tokyo Imperial University. \ 
Peete t } (Received March 6,,1945.) ) 
The total eclipse, of February 5, 1943, gave 
oer chance to observe a minimum type of the 
baal corona.’ The station adopted by our party 
was a hill near Yubetu, Hokkaido. 
_ In the first place, for the middle corona the 
intensity distributions of the coronal lines of 
sd 5303 A and 26374 A according to the distance 
from the sun’s limb were investigated by photo- 
Y graphic-photometry method. :The intensity dis- 
tributions for different lines as well as for dif- 
"ferent sides of the sun’s limb are not common, 
- though they do not make much difference 
from that of the continuous spectrum in the 
Sadie of the distance from the sun’s limb of 
0.2r—04r., For the distance from the sun’s limb 
- less than: 0. 2r, the distribution curves of the 
ppcrenal lines‘ are flat, and deviate. gradually 
“from that of the continuous spectrum. The 
ri maximum of intensity exists-at the distance of 
about 0.117 for 25303 A and’ of about 0. Wr for » 
ia 6374 A from the sun’s limb: , 


- Secondly, ‘the wave-lengths of nine recorded 


Eeptenal lines were measured with respect to the 
fron standard lines, and the following result 
_was obtained: 
- 3986,77+0.01, 4231.08+0,01, 4311. 29,40. 01, 

4 4566.50 + 0.02, 5116.86+-0.02, 5302.7440.01,  — | 
5306, 40+0.08, 6374.57 + 0.08, 6702. 01 +0. 06 in L.A. 
The line of 5306.40 I.A. found in the spectro- 

Bein obtained in Syari, 1936, could clearly be 

- found i in the spectrogram of the present obser- 
#ition. 

Pk more detailed report will be published in 
te near future in the Journal of the Faculty 
| of Seience of the Tokyo Imperial University. 
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At the total eclipse on Febr. 5, 1943, a two 
prism spectrograph was used, of which a 


is 


the collimator lens a Wollaston quartz pris 
was put. By means of it the polarizability of, 
the continuous spectrum .of the solar, a. 
was investigated. 


For 0.67<2<1.3%, the oclasizabiliey for eac 
‘wave-length decreases gradually. Each polariza- 
bility curve does not much deviate from: al 
straight line. The magnitude of the polariza- 
bility for each # decreases regularly as the 
wave-length increases. This deviation seems to 
be. somewhat larger than the experimental] error. 
But this variation might be due to the influence 
of intervening clouds. By reasonable assump- 
tions, it can make the curves of different waye- 
“lengths coincide.with each other. The polariza, < 
bility curve obtained thus is somewhat steepe . 
‘than that due to Dufay ‘and Grouiller, the value 
at h=1. 027 being equal in the, both cases.” At 
h=0.57, the present result (4096) is nearly’ the 
méan of those by Cohn (5494 i and Dufay } 
Grouiller (29%). 1 

‘The total intensity distribution curves of dif. 
ferent, wave-lengths coincide with each other. 
The decay curves are somewhat steeper ‘than i 
those of the maximum type till the distance 
from the limb reaches, some value and betta 
flatter beyond this value. = 

The independency of the polarizability | to. th a 
wave-length can perhaps be obtained from 
‘Cohn’s data. F 

By adding’ the correction due to the effect 0 7. | 
the sky light, the polarizability curve is raise: ' 
by some few per cent, the slope of se ve 
decreasing slightly: | RS: 
- A more detailed account will be published a i 
the near future in the Journal of the. . 


waa Kenzi KONDO. 


' | Faculty of Science, 
_ Tokyo Imperial University.. 


(Received March 6, 1945.) 


ate total Ge liese of the sun in 1941, the 
shift: of spectral lines was investigated 
prominence . situated. on the east limb of 
e un’s equator. The wave-lengths of four 
drogen, two. ionized calcium and two helium 
were carefully measured. 
107 hat for Hp, Hy, >, and the two helium 
es no limb effect can be foun@ For He the 
me can perhaps be said too. But for H and 
omething exists that suggests the existence 
the’ limb effect. Those amounts: coincide 


eclipses. 
m the wave-lengths of Hg, Hy, Ht; » and 


inence due to the sun’s sidereal rotation 
proved to be 2.05 km/sec. . 
r He, Hy and Hy the centre defect of 
nhofer lines seems to be within the range 
experimental errors. For’ He, H and K the 
ve engths of Fraunhofer line: 
be very exact. So any definite conclusion 
hardly be ‘deduced. 


ear future. i in pee J ournal of the Faculty 


N THE PIEZOELECTRIC EFFECT OF /) 
_ ROCHELLE SALT CRYSTALS. 
By Yoshinobu KAKIUCHI. 


The Institute of Physical and Chemical 
a Research, Tokyo, Japan. : 


“(Received June 20, 1946.) 


Doe vas output, of the transversal piezo- 


bined abide an anata stress of 1 KC, 


a 


ag found to be not much sensitive to the 
She of Bertin cy the ieedmeen 


I excen t at the Curie point. ; 


ey hee bia eae 


_ tage output. Hence the use ‘of such eae 


Hit ‘those found by Evershed without regard 
wo. helium Tines the radial velocity of the. 
i gs component of the electric ear 2: 
in Tables seem 


more detailed account will be wbiishad 3 in) 


_ normal force applied to the side plane by. 
Ys is equal to F/2ab, and since i OP ~) is eg nal 
oYz pay! 


and . 


BS coe Le seme tibechteeiias pier 


and 


shes 


A thin square %-eut erystal Slabs two sides ie 


ot which are inclined 45° both with y and ee 


axis, was prepared. A side was fixed, ‘and the. ie 


opposite face was attatched to a longitudinally _ By: 


vibrating glass rod, the vibration — frequeney 
being electromechaniéally controlled, The alter- 
nating voltage appeared between two alminum 
foils, stuck upon the surfaces of the crystal 
plate, was measured by a rectifier type vacuum 
tube voltmeter at different temperatures. | 

Six samples of erystals rendered from different 
manufacturers were examined. In all cases the 
voltage does not differ materially with different 
samples except at the Curie point, and it: is; of 


ad, 


- interest to note nee even the oe obtained 
And. it was | 


as a facilitating agent for the growth off — 
erystals is justified, ae oie 


At _ the Curie _ point the erystal a 


Curie point. Putting the Tense Of: a side one ah 
the thickness’ of the plate aand 6 respectivel: me 3 


the shearing stress Y:, can A vie as” 
P= P, (a a) nai aY ye Yea fh 


where = (25), is the electric. suseeptibilit 


pe the crystal without mechanical constrain Re 


between two Asdiatee If ae express! 


to the negative sign of the usual aie: ic 


upon a, ees of the eiaats is ia 
é ef diyeF cae 1 a ae 
Q= F9ab. oe Me ; 
when both oS electric field and the aetatied 
stress are considered to be small enough. As oe 
Q becomes also periodic, under the periodic — 
foree F=F, exp j27ft, the electric current Z in x 


the output circuit is equal to j2 fQ, where 


j'=—l. Let’ the load impedance be Z, then ‘ 


V=I1Z.: Since « is very large, it is nearly equal 2 ' 


to ory, where «¢ is the dielectric constant. of 


Sages 


yee | SHORT NOTES 
Bae ours ae Pe 
the crystal without mechanical constraint. constant enormously increases with rising ten 
Taking these into ¢onsideration, the following © perature and shows a very pronounced maximun 
_ relation is obtained: , ; . at about 110°C, where K spree to fee ba 
dick Ns alue as 8000 or more. is pea . 
¢ : Va t4 JF Q2— 12h ase je me rE to some kind of the phase tran 


Solving tgis equation for V, 
irs Satse Fz | (1-722 5 a’) 


In a special case when Z is a pure ee Pye 


= PAS aud PR /\1 PRG 
us /| 


: sai ES 
a.) a / Jal gal enc) 
where C=<a’ ae B is the capacity of the crystal 


* plate. t 
SEA? dis 


4 is Almost independent upon the temperature 


as Muellox: ) says, the only variable that depends 
on the temperature is the capacity C of the 
_ erystal plate, whieh becomes large at the Curie | 
temperature. Therefore when R2z7fC is small 
compared to 1,’ the voltage output is nearly 


: equal to R27fCe - ee iff and becomes maximum 


ead 


hee ‘at. the Curie ee whereas when R27fC 
is: large compared to 1 the output is almost 
independent upon the temperattire. 

_ Summarising above discussions, it may be 
' concluded that the voltage output does not 
depend so much upon the secondary structure 
of the crystal except at the: Curie point, and its 


be removed by increasing the load impedance 
and capacity of the crystal itself. 


(1) .A fuller aceount” of this note was already publi- 
~ ‘shed as a seperate paper from the Physico-Mathematical 
“Society of Japan’in June, 1945. (In Japanese). | 
- (2) Mueller: Phys. Rev. 58 (1940), 570.” 
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~~ ON POLYMORPHIC CHANGE OF BaTio,, 
Ea | By Shizuo MIYAKE\and Ryuzo UEDA & 


. Kobayasi Institute of Physical Research, 
“a  Kokubunzi near Tokyo, Japan, : 
aid (Received September 18, 1946.) 
In 1944 Ogawa‘ discovered a remarkable di-’ 
¢lectric property of barium titanate, BaTiO,;*, 
At room temperatures, this substance possesses 
e8 considerably high dielectric constant K, about 
~ 2000, but the most notable fact is that this 


tase, 


~utilized, in order to observe minute changes : 


about 110°C. In Fig. 1, the change of d : 


‘temperature dependence at the Curie point may 


4 
ition. 


The present authors, offered a small quantiti 
of the substance from Ogawa, performed an) 
ray and thermal study on it, in a hope to obtai 
some informations about the nature of* tha 
supposed transition. The main result obtaine 
will be\now briefly described below. “a 

(a) X-ray analysis. Hitherto, BaTiO; | 
been- known as_a ‘cubic crystal with @=3.97 
Now, powder photographs were taken using € 
Ka. A back reflection camera was main 


the lattice cogstant. It was found A fact th 
at room temperatures most Debye lines a 
\ slightly. splitted, forming multiplets. Namel 
in room temperatures, BaTiO; is not a ea 
cubic structure, but rather it must be: regard 
as tetragonal, with lattice constants a= 3,982 4 
c/a=1+d, d=0.009. d gradually approache 4 
zero when temperature is raised, - and 
structure becomes completely cubic at abo 
\ éw 
Fag I q 


42» 60 $0 
ra Temp. Li be 


\ 


temperature is hives which is "abtaduel : 
the measurement on a multiplet copreanons 
to the eubic (510), (431) -line, 

This figure ‘shows that the change sy 
lattice takes place very—continuously | from re ro 
temperatures ‘to 110°C, Except the split of ina 4 
as above mentioned, there Was no app : 
difference in, the Nae intensities 


9 if j Kerewat 


oO. was Pucasared with Ag-ci con- 
u ctions, anda galvanometer 
=“ volt/ div). Heating speed 
qe of ee heating curves. 


heat ‘in’ a Paine temperature range. ; 
heat at the transition point, if exists, is Ss 


to be execedingly. small. ae relaxation - 


on. Nik ie ie 
In Bonelasiont we wish. to ee ¢ 


thanks to Mr. T. Ogawa, who gay u 


wt 


cious pample. according to our wr 
(eee f edie 
a, T. Ogawa: Unpublished vet. Si 
1G») Very recently we are informed 
discovery by Mr. Vul in U. ‘3.5. Re 

(2). Strukturberichte, I, 383. © 


‘ 


